Polarity in the transcytotic processing of apical and basal membrane-bound peroxidase-polylysine conjugates in MDCK cells.
A conjugate of horseradish peroxidase (HRP) to poly(L-lysine) (PLL) was used to characterize a non-lysosomal proteolytic compartment in the MDCK Strain I epithelial cell line. This compartment is expressed in a polar fashion, and is capable of degradation of the PLL moiety in the conjugate followed by release of HRP via a basal-to-apical, but not apical-to-basal, transcytotic pathway. This uptake, cleavage, and transport process appears to require approximately 2 hr, as there is a 2 hr lag-time between conjugate administration to the basal surface and HRP release to the apical medium. Monensin (10 microM) failed to inhibit this process, indicating that participation of the trans-Golgi network (TGN) in the trafficking of internalized conjugate is not the rate-determining step. Inhibition of HRP transport was found to be elicited by 50 micrograms/ml leupeptin, but only when applied to the basal surface. Brief trypsinization of either the basal or apical surfaces of cells preloaded with HRP conjugate showed no appreciable inhibitory effect on the apical release of HRP, indicating that an intracellular compartment rather than surface-bound enzymes is responsible for the degradation of the PLL moiety in the conjugate. Our results demonstrate the presence of an intracellular proteolytic compartment which is accessible in the basal-to-apical, but not apical-to-basal, transport pathway; and this compartment can be exploited for the transcytosis of membrane-bound molecules.